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tPup i gnori f m o r noo\Jinfjn<-l Ope e iCioa*^ < » 

FOR TlftB M&NUFACTORISG. Mm TIRB MfllTOFACTURXlSIG HETHOD 

5 -me iny,n.ic„ relates to a j^^L^oA ana apparttu, Eor f orn.ir>g a ruBDec 

etrip Lo ae used £or „«muf ooturing a tire COJ^jrised cf a plurality of r^T 
parts, and lo a macnod of monufuoturing a tire v»r use of thu» for,«^ rubber 

atrip- , 
4auulia»cwpd Mt] Bacitgrgounfi ij-f invention 
10 in general, th« ti« is lonned p£ « plurality of ruTOer Darts, 

•ry^icauy. as shown in fig. X5, an inner liner rubber part 2. a tread nitt>er 
. p,rr 3 , a siOe wall rubber part 4 and a rim scrip rubbr^ part 5, and tUC 
othor part it any are formed of respective rawer m^ucri^la par« 
„rr«,po«diT.flcora»peccivelyr«v*ircdprop<,rty. Wh^ to f onn aucb rubbor 
15 part, a die in conformity wiTin ttie actional ahape of each ot uhc rubber 
oarts 15 i«=-cd in an cxtrudar for ooncimiously extruding "ch « the rubber 
parta. .suMeaoantlr, the de»i~d rubber eart is obtained by cutting tne 
»,rtT>.dedartlcXelnaqivcnlength. Tbatir* iafiuiltbyao^entiallybonding 
Lhe aforea-id ruttber parts to one aronh.r on a rotary aupport body euch 
20 fts a tire-building drum. 

More recantly, however, precision ^oquirenanta tor tir» 
contlgurabion or profile have become stricter. In addition, tnere Is a 
prol..rcin assooi^Lcd with atrain or shrlnVaae of the rubber P»r«, ^icn 
results from the pr,»ccM of continuously extruding tho article from tb.. 
25 extruder anfl cutcino the artio)e in tho given length. Hence, ao diacloaad 
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in the Patent Dgcuments 1 anfl 2 listert later, in nas become the practice 
to foim thQ rul^ber part navj.nor a predetexmlnad c^i^tionsil shape by cpir^lly 
winrtlna an un-vulcanizod rubber strip on th© rotary support body ewch as 
a huiiaing drum along t>ip circumforential direction of tire arxd in an 
5 ovorlappod rolatioa, the rubber atrio cjctruded ia the form of a ritDDon. 

T^e preacnt aioplig^nt has also proDOSed to rcoulace u positional 
ahif V vr miaaliOTimenn bRtween a winding start pocitlon an« a winding end 
position of tnc rubber strip to thu r«ng© of 2Gro to itm with respect to 
i.nts circumrerontiAl direction of the tire, when the ft foresaid ribbon-flhftped 
10 rutaberfitripifrusedtobuildcherubberpartiBUfled. Bythisway, improv^enc 
3 6 made to Lhes weight balance ai^d the like of the tire . TOien che pofii tLonal 
ahitt or miaal i gmnent become large, welfllit balance and unj.rori!ft.i.Ur of the 
tire deteriorated as to adversely arract running performanco af t>io tire 
(later-listefl Patent Document 3). 
3^ Meanwhile, if th« amount of cide-by-oide overlapping ot the aforesaid 

rubbers trip ic toi> great, there ia a fear that the v^eiofht balance or uniCorjiiity 
of the tire may be adversely alfected because the resultant rubber part 
suffers such a heeivy unevenncss or njggeOnefiS oJ: the sectional snapa thereof 
«i« to fail to present the desired sectional shape. For thic reason^ the 
20 present applicant nas also propoeed to build the rubber pa^t by winding 
the rubtoar fttrip in a mannttr to ensure that the amount o£ overlap with 
respect to the tire width limited to the range of 1/2 to l/U or t.1ie 
width of the ciforeaaid rubber strip (later-listeQ Patent nocument «J . 

According! to the above building m^^thort, the mbbix- atrip hac a 
25 sectional shape substantially of a crcccQnt, triangle or trapei'.oid which 
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is decreaflois in thickneea at edge portioQs on born siaes. wnlch are zo 
b(2 overlapped, in order to e^iminace ragoefl or Stecpet? portionc atter tho 
rubber strip ia wound and ai;i:acnc(l in manner side-by- «idB-wi5« partially 
ovArlappcd. 

5 AS snown in fig. XB. cha rubber etrip ia i-ormed a« extruded from 

an extruder l.l.O that hae a discharge port 117 in a sectional shape of 
SUtSCantially flatten creeceah cr tricnglc for RxamplC; the CliBoh^»r«je poart 
.U7 being dicLal end of a cavity 115a ot tTlC flie 115 that ic provided 
an head 113 of the extruder 110. 
10 AB ©hown in Figs. 17-1^. die die 115 being ucod for euch molding has 

a ahoulder 118 for narrowing .Sown at the diaul end of the cavity 115a 
while tne fllfichargo port 117 ia located at middle oZ tne shoulder IIB. 
Tne cavity llSw ic gon^rally ahaped aa tapered as gradual] y narrowed toward 
the Shoulder 119 from rear-ena opening 119 of the dlQ, which i« connected 
15 with the head 110. -The molten rubber Oelncr forwarded to tho die 115 is 
given further enhanceO pressure by narrow-dcwn effoot of the shoulder 118. 

Por parciiil overlapping of thuc o^ctrudcd rubber atrip mceriaJ. at 
wiaalng-vise autaching at foradng of tire, it is. more prererrefl that 
cransversely opp^eitenoa^-odge pma ol the strips have smaller tWclcnew. 
20 Wcvferthel^ic^ , ^hi« gaueea e great difference In flow veloci ty and preaaure 
for Che mo3 ten rubber in the die 115 becween a center portion und transversely 
opposite near-edue parts, mfireforo, with docreaee in the thickness at 
the near-edge parts. T.he rubber atrip ia more likely bo suffer aerects 
duch as cracXS ana cutoute at the traftaversely opposiLe near-eflge parL«. 
25 The building XQathodo diR,closed in the Patene nocmnentc 3 and 4, 
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inparticular, suwoescthat the rubbers trip nwiyprrferablynave cnesectional 
3hMc substanuaiiy of a relatively flat crescent naving th^ width of 5 
tc30nin. thethicknowaof 0.5to3.0i»niicaroun«centerli««, and1:hechick„ea8 
o.t 0.03 to 0.2^1 at along the «!agcs on cransvorsely oppooiLe aides. The 
5 only way to be c»X«n by tnese mertbds to redue, the thickness ac alona 
th9 edge, to 0.05 to 0.2>m la to «xtru<J« the rubber atrip trom the diee 
«£ the extruder at a lewer cpeed thereby to oppiy censlon to n,e ex.^ded 
^rubber scric foi elongation. Kb a reault, the aerects «u«h a. «ack. «„d 
cutOUtB are ™ora UJcoly to occur ct portions along edgw having reduced 
10 thlcHness. 

In the tire manufacuurlno, a cycle time for building «acn tire as 
» crucial ractor. Unfortunately, tho «foren,«,cio«ed configuration of tho 
cavity of the convenr..-. onal dies ,ncaH» the problem chat tliore is che groat 
£10* rote diWerenoa of the rubber .material Between the contra! part a«i 
15 the near-edge part= on pppcoi« sides, in ttae cavity. Thuo, if che rubber 
5r.xip !»<. an i/»cr^aBed vidth, iC Is flifrleult ta uehiove a desired thicXness 
at alone edgea of che rubber strip. If . on tho other hand, the rubber Strip 
h08 a narrow width, the tnJcfcne^oB at along edae, become large. Hanco. 
the o«ly «ay to Satisfy tho re<iuireme«t» th«t the runijar atrip i„„ea,ed 
20 i n Width DUt OCCreasod in chic3c«^„ at alon„ the edge= , • to Co™ th* rubber 
Strip at a lowored obtruding 8»eed. Conse<Tientiy, it ia u„«voi<Jc,ble to 
impair the building cycle time or che ti« manufacturing. 

MoBt of the «f o>-emcntiona(J probiaina are derived from the variation. 
In viccoela^tic rrcpernles of rubber notarial beinn extruded txon. the 
25 extruder and the Uow rate dif farancee «t the rubber inacerlal in tho cavity 
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Of tne dies, in view of v«« of fiucfi niJD3Der material, » aolvAtion to the 
aforeinennoneeprobleinai:,deairea. Particularly, a mc«vrc for eaticfying 
th« requirement ot reducing the OiicknWfi at alono eOges of the rubber 
strip (0.D5 to 0.7nBn) noL only of£«« a significant oontrimtion t^ the 
5 reduction ot vulcanizing time Ot tire but alao provide* an eCrective means 
for reducing defocCc smcK as bareness ana air incluaion occurring at the 
surface of the vulctmiE«»t3 tir^. Hence, ttie SOlucSon to «bcve prablen.^ 
is ficroiwly desired, 

patem: documenb Is JP-a-2000-302931 
10 Patent Docuitient 2: JP-A-9 (1997) -029858 

Patent DoctimQnt 3: ►ip-A-^002-178415 
Patent Docuwfcnt A-, jp-a Jonz-JOSSia 

[pioolocwy o pf ^f^f^ mvcinr.lonl 

^P^lcjP O to B o golvq ff ^' Y ^^ '^ T y^,,f:mt,i^ Brief gmnma ry Qf tha InvefltLon 
15 In view of the f oicgoing, tne invencion has been accon^^liched. itoe 

invenvion provider a method and an apparatus for forming a rubber etrip 
which ocrmi L a wi<5er rubber a tri^ of smaJ 1 tbicToa^ss to l3e smoothly, extruded 
from the ditiS or thQ extruder without lowering the e^ctrudinor speed thereby 
prev^ntingthoprolonoertbUllClingcycletimfiperare. The invention turth Br 
20 provides a method for manufacturlno a lire in which thft rubber strip tnuR 
ronned io used for building a rubber part. 
[Mcjano tor tr p l v iitg the rroblocu i V 

Tn one aspect of the inventiot. directed to the soluclor to the ^ve 
problem*, a method of lormincr an un-vulcaniaed rubber strip as extruded 
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rrom a die of an es^truder, which is zo be apiirally wound lo form a nabtoer 
part Cor cire manuracturin?: cemperatures at o main-part casitigj a screw 
chaf t anda h9»ax<>gicin included with thftflleDeino controlled to be di f ferent 
£rom each other in a maimer thats th« Lompcrature aS COnr.roXleO in the 
5 main-part cosing i» higher than that in th© eeraw chaf b? the temperature 
<i& controlled in the hewd region ia higher than that in tho main-part caeing, 
when continuously extn;dinq a rubber material in a form cf a ribbon, 

ny extrudirtO chc rubber strip in this mannex, the occurrcTic^ of 
thft defects such cracKs anrt cutouts ac along edges is dramnbicaXly 

10 d^oroaccd although tha extruding speed is not so Towered as Clone Uy the 
prior art . Moreover,, th* rubber ctrip of smdl 1 thickness and a orcat wj.dCn 
is convinuouslY extruded without lowering th* <>xtrudiug speed and without 
a tear of defects . 

in the alDOVe menUOO of the invention, the teittoerature ae controlled 

15 in the die itwy be set as equal to Oi hiflhfir tnan tbat in rhc head, whert 
the extruding. Thic enables even more prQlcrro*! extru55dOn or ZXie rulJ^er 
scrip. 

Accordi™ to the above forming nvethod, the rubber strip GXtr\ided 
r,£Om r.ne die may have a profile in which thickneaa is progrcsewely reduced 

20 rrom at around center line co edges on both sides; and width the rubber 
ctrip is in a range o£ 5 to 50 znm while the LhiOcness of the rubber strip 
ia in a range of 0.5 to 3.0iRm at around the eontcrline, and in a range 
of 0.05 to 0.2iniii at aipng Lho odgoo, when e7d;ru<iad in the form of a ribbon. 
If the rubber ^itrip has such a sectional shape, a rubber p$rt having a 

25 desired sectional shape is smoothly built wi th high precisions by spirally 

6 
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winding the ru»ber utrip i« an overlapped relauon. Further™«ro, =x.<;h a 
rubber strip ai,o ecnbributcs lo the reOuctlon of the ^loani^ation time 

or tireandof "-He ooeorrcne„£ theCClecCs SUcha= barenoce andoir inclusion 
at the Lire surface, 

5 In another aspect of th^ invention, a., apparatus ustO tay cl»o 

aforemcntionea ron«in(j m.thod of fibber .trip h« foXTOWlng f«t«rG„ 
t«„pcracurQS at a main-part easing, « screw shaf c aiuJ a neafl region inoludcd 
wAcn cue t«.e are set a., c<mcr,llocl as tn flitreront fr<»a each other in 
a maimer th«t. the temperature as controllaa in the main-part casing Is 
10 Tlighar than that: in chc screw snaft; ,nd th« cemp^ratuxe as cODirolTert 
in th« h^ad rc,ie,n is hioner tha^ that in the Bain-paxL casing. la thi* 
aep*oL, it i t preferrea tbau tho tenperature as concrollert Id the die.ie 
equal to or nlgher tiwa th*fc i» the head. The aforesiiid fanning .nethe^ 
of rubber strip may preferably b= carried out by ueing cuch a for»i„^ 
15 apparatus. 

in tha ebova feimlng apparatue fo^ rubber ac^ip, die j^ay be 
comprised of: « shoulder (or narrowing-aown « passage or mrottling; a 
dieoharg^ port continuous «ith a distal portion of a cavity of the die' 
throuoh cne Shoulder; and an intemediate narrowing-down portion that is 

20 formed as stepped between distal a„d r«r part, or th« cavity ««d as flisposed 
ar. substanti,Uy middle in the cavlry with respoot to a passaoe in £Taw-Out 
ftirection fron, a rear openinn communicated with the head till the OlSOiarge 
port, so that ,a throttling or naxrowi„g-down of a passage for a rubbor 
material i, made at the InLenoediaco narrowing-down portlo.. as well o» 

35 alp said ahouloer. 
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The use. 01 r.he 01, configured in the above manner onablac to enact 
a tw^-scaoe narrowing-do*n-p4,„a9e or thrott.l.inff effect on the rubber 
mterla.1 rorw^rdod inco the die. at cBe snouider on distal oidc i»«3 the 
ln..ermo<3.ato narr.wing-d^ porU^. Thus, flow-race differ^^a anO 
5 pr.scur. fluctu^ion at the snouldlar for narrowing down become smallar 
Chan those in the conventional technique, to extnidR tJie rua»t ctrip 
under fiubstantlanyuniformpro^ure from Lhe disrharfffiport. I^is further 
enhances Che errect to prevo„t .h« occurrence ot the <lac,ctc at along cdge= 

-namakesthemethodofaormirtHthe rubber StripBa..rricd^tmore favorably. 
10 Part^.cularly. ch« aforesaid diemaKes a tftro«hold *pead £or 2t£Ej:inH««toff 
to cau.e d*f ecta .t al^no ed^es to „uch more incre-«a as cOBDarefl wAth 
dies of a conventional configuration. Hence, a wider ruM«r «r.ip rad«c.d 
in thiotae« „u alona efl9*B aa compared with the conventional rubter „trip 
i= a^trudea at a higher extruding .peeij. «hen tiu» dio ie constructed ae 
15 follows. flov,-rat. different, end pressure variaLion aK said shoulder is 
ruTLher re««ined while enhancing cne effect of eliminating th= detect 
at along the edge,; the construction i.. in a view from rearward, said 
diatal part cf the cavity appears to bo a long hole arranBGO In confon,ity 
with l.n,icualna). mr.ction of the dioch«r,e port: and said distal part 
20 i« continuous with saHd shoulder for narrowing do«„ a. di.tal „ide. 

Tn Still another aapcct of the invention, a method for manufacturlnff 
a tire co»pricod of a plurality ot ruhbor parf haa foll«»,inB eea.:ures. 
in rospect o£ au least one oC said rubber parta, there is used the rubber 

«kripforn,adaae.tnidearro».thcdieoftho extruder inatonnofun-vulca«izcd 
25 rubber atrip by the abov. method ac.ordin, to the Invention; .o £or» 
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cne rut)t3er cart An a prefletermined profile by f coding tho ruhbgr strip 
to a rotary support body £or building the tire, to be wound and attached 
in a tire circumforentidl direction along a Qpival iti a manner partially 
overlapped. This «nable3 the rubber t^ai-t to be built by using the wide 
5 rubber atrip of amall thickness descrl^tJ atx)ve so zhaz die tire may 
be Efficiently manutacturGd without lowering the cuiiding cycle timo. in 
aOfllLlOn. the tire rufiSaer part ef a desired cectional chapo may bo built 
with high prfidiftione. What ifi mora, wh« vulcanieing time of tire may be 
reduced whUe the occurrence of the defects auch aa the air inclusion at 
10 the tire? eurfacc may be prevented r Thus, the tire of hiph quality can »e 
manufactured. 

AccorQing to cne aforementioned tire unanuFacLuring method, it is 
Dref erred ttiaC a poslCiaiUkl. misalignment in a tiracircvmferential direction 
is restrained in a r«nge of 0 to Sum botwddn ^tart and end positions for 
15 winding and attaching of the rubber ;?trip to form a rubber part of the 
tiro. 'lOiia reduces the weight variations of the rubber poxL and hence, 
thcremaybentAnufacturcd tires incrovedlntneWBlgnilbalancaanduni formlty. » 

In addition > In is prelerred to vind tne rubber strip in a manner 
CO ensure that an amount or overlap of the rubber cLrip with respect to 
20 a wldthwlao direction of tire la in the range of 1/2 to 1/5 of the width 
of Lha jTubber strip. 

If the amount of overl»o is more than 1/2 of the wiijth of CJie ruTOer 
atrip, the uncvenness or ruoffCdness ot ztie OVerlaDPed part becomes more 
apparcnL so that a {Jeslred sectional shape cannot be obLaiuirfa. The tormation 
25 or a smooth sectional sbapo i* cacilitatad by limiting tho *inovnt of overlap 
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CO m or Jess cs the uJdth of the rubber strip, ir. on the other h^nd, 
tJie amount of overlap lca« than 1/5 of tHe wliSth o£ eh« rubber atrip, 
cna nibbor atrip ia prwnc to come acam . Tt is Lherefore pro£««:ed to set 
tho amount of overiao in cne range of 1/2 to i/s of the width of the rubber 
5 strip. This provlaes for die manufacturing oC the tire improvea in tho 
weight balcuice ana uniformity. 

It Xs r.urthor prefaced th«t at lease two Of Lh« plurality of rubber 
parts are fomwd spirally wiadiiw and ar.T.achlng Mspeetive on*, of vhe 
rubber stripe «long * circumferential direction of the tir«, at re,pecrive 
10 prgcwfi steps for the winding an<J arcaching, ecid rotation-wise positions 
for Bcai-ing of winding and atuohing the respective rubber strips are 
disagreed wiUl eacT. other by lO degrees or more in the circumferential 
dareccion or tne tire. 

specifically, chere ia « fear ot lOBinq 4aeaM9 the weight balance 
15 if tha winding start pooitionB tor pTural rubber parte are in 8i«,iia, 
"fotatiwial position or "phase- witn respect to thoeircum£erenci«l direction 
ot the tire, iience, Che arrangement ic made auch that such pnases ot the 
winding start DOslttona aro shifts from each other by in Oegrees or more, 
as described, above. 
20 - H i rioocs <jf tho In\r Q i>v,iuj t ] 

As decoribed above, according to tho forming method and apparatus 
lor rwfeber strip of the invention, the kenparature as controlled in the 
main-part casinq, is higher than thi.t in the oor«w shaft; and the CQlWerature 
as controlled in the heart region ic higher than that in themaln-pa.t casing. 
25 Henc«. the wider rubber ctrip reduced i„ LhicKness at »iong odgee is 
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e«ici«ntlir extruaeO lrc«n the die wit).out lowering the ex.rvdin. .p.-a 
^ic the occurence or Che def=cM »uch aB cutoutc ar. alon, both edg«» 
Of the rubber strip is draaacically reduced ,r provenU^a. FUrlhcr«or«, 
th. TJUl Jdin. cycle ti:n« per tire is redaced .o th-t the tiroc .r« eff lelentay 

5 manuracture(J. 

Accoram, th« tix. n.,nufa.tari«a method Of the invention vsing 
theafore«=aid^ul,berscriP, the tireemaybeefacientXytnaruf «ctvrcd«ithoat 
i^eiring the building cycle ti^.. Furthermore, the drc rubber p»rt of 
a desired ecctional chap* nay De Built ,»ith high precicionfi . Whac is more, 
10 Che tires of hi^h c^ality. -.i=h are i-^roved in th. weight r)ai.ar«:e and 
ufliformity. mw be efficiently wsAuEacLured- 

_ 1 = r -.v.....M...^.viP«.nhowinqan^xtrurinrrrw>r1gii«efonning. 

15 aseasajis.iasa^JLfnetJ^^ 

_ riG. 2: A aectionaVyie>Lg^tBlana£g£Y.2i-^^ 

Pin. 3: lOl-n^- """"^Y i"->"xaclng aneggaElg o£_a_di8£harai 

port of di e; 

_ ^TC. d= An ei.eYatio "'--' f^°» '''^ ^hc^-^AFiP^ 

rjr; .<~~,.i.H^r.vpnonthelineV-Vi»PTC. 4 >naeD.Claiiat«a:t: 

. r^nfi ffiiration of a. ca^-^f^ rtifi above die; 

KTr. fi. A .actional v iow_talcen_gn ^ VT^>nj,n JTC^A_L95 

.^L^.v^r y nf The conflcmretio n Of the rayiry fit tPe i>l70ve.aio;. 
25 . ,..rinn,i vie w iUuBb roti nff an excu plary ^ecsjenak^^^gS 
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or the rubber strip to ije formed; 

^ FIG. 5 : A aecEional vjpw ^^J i^f ^ratjjft e xemplary e actional 

gha po q£ Uhe abQve_r ubbQyjgtrip ; 

. oo ocionQj, view illuatgftting still a nouhei exsnpLa ry 

5 eeetiooal ahe i pe of the above rubber atriP; 

FIG. 10! A BChemaclc Oiagram for explaining ft method of building 

B nrt))3er pan: by winfling ana attaching th e rabbgr gtrip extrude d from the 
axLruder; 

gIQiJ. li A pUn view f or explainint^ he w to win^ ube rubber scrip; 

FIQ' 3>2: A gectip nal view for explaining how to overlap che rubber 

a trij^ 

- . . nq. 13 : A fllaaratti i 1 Tustr a Llno u preferred poBitioning of wind ing 
s can positions for individual rubhar parte; 

— FTG. 14 ; A diagxwi expla natory of t he winding fitgrb poaition fQi* 

1. 5 th e abovM rubber p arty 

FTG. 15 1 A eecbioDfll view ftxplqnnt o ry of a tire structure; 

FI Q. 16: A aide v ie w schematically showing a nea a o r an (extruder 

for ext rud ing a ru&t^ er STirip in convoncloyial techn iguoi 

• J.7: An elevatlonal vi evfrom rearward, ot the d ie of thi; extruder 

20 in cunvsntlonal techniguo i 

£i[g/ JiglA-PQctio nal view explanatory of a cavity of the aoove 

diOj_and 

fIG> 19: A s e ctional siae view explanator y of tha cavity q£ tho 

cab^ve di es . 
25 ■ 
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DeLal^eQ Pescripcian of the InvGnt iu n 
Mod0« for carrying out tlae Invennion will be described by use of 
dnbodiments illustrab«d by the iiecoraparyincr Orawinnc. 

no. 1 ia a ach^acio eidft view showing an «SXCrua«I consbitutina 
5 a forming apparatus used in accordance with a rubber-fitrip (onnirnr method 
of the invention. rlG. 2 iBascctionalviewexplanatoryOf theabOveextruiSfir. 
FIG. 3 is a. front view exei^plarily sbovdnci shape of a discharge port of 
the di e, whereas FTC A is an elevatJ.onal view of the die s^ecn from rearward 
and PIG8. 5 and 6 ftro sectional views of tne die. 
10 According to the invention, a rubber strip \ as fomea is used for 

manufacturing a tire T no a radial tire shown in FTC. 15, wtucn ic comorlsea 
of a pluraXicy of rubber parua including! an inner lin©r rubber part 
a tread rubber part 3, a sifle wall rubber parc 4, » rim etrip rubber part 
5 und the lik©. The rubber strip 1 is USeO for windinQly building at ledct 
15 one of ihc afureeaid r^3bbor parte, such as the inner liner rvbber part 
2 or tbc tre»d rubber port 3. The rubber strip is shapefl as a ribbon. 

The flat ribbon-ahapcd rubber atrip 1 hac typically a maximum 
thicicAeBfi at center part in respect of vridthwiae direction. Thickne«« ot 
the rubber strip 1 progressively Oecreaseij with leaving from the central 
20 part toward both edge* of che strip. Hie ribbcm-cnaDRd rubber atrip 1 hae 
a sectional shape of, for exampXei substantially a crescent as in PIG- 
7, sub-snantially a flat triangle ao in Fic 8, or a riat trapezoio aa in 
b'TR. 9. in cne flqurcs, 9 reference cWaoter Wl ropreeonLc the width Of. 
the rubber scrip t , Hi represents the moximum bhickncao of tho rubber wtrlp 
25 li and Rl represents Utie thickness at around edges of the robber «trip 
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1. Will be .eecib^ i«er. c.e., .i.^3i.„. are in ..„eral e.t in 
Prer.rr.d r*n,« f rc« the standpoint of «i^.„i,e .un«in9 th« rubber p„c . 

'trip 1 , ^^^.^^ ^^^^ ^ cy3in.acal =«:r.ion: a 

S reedi... ,,,,, accon««,.„tea therein, a h,ad 13 having a pu:^ 

1. .na continuous to „ <^„t.l e„a of the ».i„-p„, .^^Ino xi; and a die 

15 acracnea to a distal ena Of the haad 1 q «». 

na or tne head 13 . the excruaer Is arranged auch 

l-hat a rubber maberiol o fed ►k^ 

v«i 9 ted Into the xnam-part caelno ii by way of a hopper 

IB i« adv«:ced forward 0. way of the rowtion t.e ccev .hoft 1.; ano 

10 is copti„„o„iy extru«adb,the ,3 „ ^ 

fro« th« die IS 11 the form of „ ritofion. 

m t^e apparatus £or foxMn, tUe rubber »trip 1 acccxrding to the 
invenUon-wi«e for«.„<, ,,,,,,, „ ^^^^^^^ 

COntrcUi«,i_,..,,„,,,,,. co„tron.. .e^^tu.e ie ™d. 

15 3^119 the main -part casl /in 11 ^--u^ , , 

P casln, 13 . the acre* shaft re) .1; at inside of fch« caslna. 

-aa.e..onotthen.aa.3i.cludin,theai«.lS. THec«„t..ne. t^...t.re 
Tor .he .crew .hart(., 1. Hi,her than that for the ™i„-part ca.in, 
U While controiioa te^..„„,e tor the he.d 13 bi.her th.„ chat of 
the maln-parb casing U, 

20 -cr the rc.,pn ot the head 13. che t«™H.racur« oontrolHno ^ 

.u.h th«t the controlled t«^eratu.„ e.e .^al th.ou,hcut the raaio» 
^ncludi,., thediei. co«.e.t.dona di,t-l end or the head 13. i„o.herw.ae, 
tonpcrature COntroUi„,™a. be ™ade S.=b U,at the controlleO Ce»p«at.re 

for the die .l-S fs higher Umn that of th. he»d 

tnai; or cue Boad 13 soparate LemporaLure 

25 eoritrollinQrhet»«enchem. in theso .„an«ere 3^t tPn,n«..^ . 

Nuuonere, get teitCGrature for the die 
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15 may be mafle eoual or higher tbwft that of the heaO 13 . 

Diff«.*«ncesflBytoeBetanaadiuated»<nongthecontroneai:einpertture» 

of the main-y^irr cacing U. the screw shaft 12, the head 13 atlfl tft« dl« 
IS in accordance with «»mpcsiclon or Kind of the r«bb« b«i»g tea. 
5 Terttoeraturc c.ncroUing i«.y b« accord.i.ngTy made by directive aia»al» cr 
th, llxe tr«n a conteoll« etc. such e^ntrdlXefl tanrerature is Ot le,»t 
50°C. and usually «ot or aflJuSCeO it. a wnw oC 50 to lOo'c as SPBCillc 
setLing.or adjuscing 18 made accordiw to the ocoaa.ion arisen. 

Tho Ai9 15 hi.S a BhOU.n.der 18 fos nar<owin9 down a passage as well 
10 as a discharge port 17 tor extruding that ia disposed at .middle Of tW* 
EhoulClcr 18 md ia continuovo with alatal end ot vhc cavity 15a the 
die 15 IV way Of the shoulder 18. The discharge BOrt 17 h«e in Jta section 
aubawnciaJiy a shape Qf a crescent, a £1« triangle or a flat trapezoid 
incorreapondenc^ uo the sectional shape of the rubber strip 1. to be fon<«d 
IS as in FIOS. 7. 8 o* 9. eatafflple. m other wo^do, r.he die= are lormed 
1 a a certain aectional shape a» to mold ruSber n«terial Q fed thereto into 
a long 3trlp that has correap<Jnding sectional Shape. In pro. 3 , a reference 
ch-racter W represents the width of the diccharge pore i7. H repreaente 
Ch« Mxiimiia gap of the dlscharoc P«rt 17 , and B ropreaents the nap at edoe 
20 portion*, or tho transversely opposite aide»„ ot tho di=cnarxj« port il 
The width w, ttva maximum gaO H and the gap ft correspond to the width 
Wl. the maximuTA TihicJcnonE Hi and the tnicloiBSS Rl aroWid edses of the 
rubber strip l, rcopeotivoly . 

The confinuraLion of the ca<;ity I5a in Che die 15 be 
25 •iiVly tapered coward che shoulder 18 £or n^rrowinO Clown in same maaner 
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witn tno prior and may hs either of ones snown in rics. (17 to 19 

for exanipie.) However, accordlna to ntie .invention, the configuration of 
tho cavity is jirefersbly one sttown in FICS. 4 no 6. 

The die 15 Shown in figs. J to 6 bae an int^naediaee narrowinB-flOtan 
5 portiOT 25 substantially at middle betweon the r«ax-enO ODenlng IS and 
cne aiscnarge port 17. in ebe cavity 15a. as a SCAnpsa portion between 
a (l.lstal part 15b and r«<,r part 15c nf cue cavity 15a. Th««, narrowing 
down of tho paeaage for lHb molcen nDJber mtorial Q ie made at both of 
the shoulder 18 a«d the jntemedlata narrowing-down portion 25. 
10 In 0 view from rearT«ar<i, the distal part ISb of the cavity IS shaoen 

as a long hole In corrospondonce with the lonqitudlnal flireCE.lOn of tha 
discharge port n and ic conciwoua with the shDuiaer m on disca] aide. 
tnas. in euvh view, cho ahouldar la for narrowing flown has an outliiu equal 
to Chat o£ the distal part 15b or the cavity; th« diccharye port 17 
15 disposed »t center of the distal part ISh. The distal. and rear parts 136 
». I5c ^ of the cavity My bo conatnicted t^ot only Con=trucce0 as ono 
of them tat fliscal) is capered and the other (at rear) is not tapored ae 
shown in cne f iguro, but al,o may be conBtruoteO zo have any of tho tapered 
anil not taparod oonf iguration. 
20 Extent of the na^rowina down or throttling by the intemediate 

narrowing-down portion 25. wBlch is a stepped diiBe»«ion bevween the Oisuol 
:>nd rear part, 15b. I5c Of tho cavity, vari„ with conf iguraaon ot th, 
rubber «trlp 1 Being torMd or kind c( the rubber materia) or the like, 
rn practice, however, it i« preferably set in a range oc 20 to 50* , and 
25 incre preferably in a range of 30 to 40*. In reapeou ot pa^cencage of a 
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cross ecctionnl oirea of openlnff inMrtaie or tne intermediate narsfowing-down 
portion 25; as taXen l^y a correapondii\g area of an inodr periphery fe^ce 
Q^ tne rear r>art 15c oC the cavity ba extended lo Lb© opening in itdddlc 
Of the narrowing -dDwn portion 25. 
S When th« p^rooncage o£ the narrowin*-down portion 25 exceeOs rhe above 

r^nge, throtcl ing effect i& difficult to be atnalDOfl; and when the porcentage 
io below Che above xangfi, exLrusionresistanco of the rubber ma tori ft IBacomafi 
large. thvB. tHe a)X>vii range Ic. a«*sirablo in practice. 

Tnventlan-wicA mobhod of foa:TOing the rubber strip 1 ia carried out 
10 as f 01101^, using cho aforecaid foaming oppflretus. 'rtic rubber material 
Q fed into the inain-p«rt caaing 11 c£ the extruder 10 is torwardeti Cy the 
Bcrew s»ha£t 12 inro the head 13 as to fie cootinuoUGly fiJcLiMded in a tam 
of ribbon, from tHe aischaroe port H of the dlo IS under action of « gear 
pump 14 in the heafl n . it is notewoif thy that, in this proceaa , neittperature 
15 cantrolling .t.s set in a imnmer that temperature o£ the iBain-part cosing 
\1 is higher than that of the screw sh«tb 12 and the teinpcraturii of tne 
head 13 ic higher chan thttb of the main-part casing l.l.. THUS, tejnperaturo 
of the rubber material i» progressively raised wnlie paccmg through cho 
excrudec- before being extruded out. 
20 rheretorc. Die rubber ctrip i extruded as above in restrained fjroin 

sustaining cietectc ftwoh ae craek* or cutouta ot along edq^is la of the rubber 
strip on Uoth eidac, wen though the extruding speed is not moOerated as 
in the conventional apparatus . Moreover, it is Obtalnab] e the ruUbor ist?rip 
1 of slight thickness at along eOges and having a greater widrh than 
25 conventional method, witnoutmofleratlng tn* extruding cp«ed, For instance, 

17 
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th«ra arises no prob^ein in extruding tHe rubber atrip 1 from the die 11. 
aubatttAciallv in the seocional shflDe of a crescent, trioXigle or trapezoid, 
so as to haves ei width of 5 to BOinrft; a thidcnesa of 0.5 to 3 . Omn along 
aenLerliQE; and o bhicknesis of 0.05 to 0.2iwn at aionof efloes on both eidca . 
5 particularly/ iNhcn the cavity 15a of the di« 15 of the extruder 

10 has tvie aroremencioned throttling eonf iguiration ac ehown in fig??. 4 
r.o 6, it dramatically .Increases a rhreshoid apccd for starving to ftause 
doEecte at along edges; afi compared witn a casB whcie the difts haviitg the 
conventional conf iguration ie used. Moreover, in same time of increasing 
10 the Extrudinq the speed, it is attainable the rubber ZtriO 1 Iiavlnq greater 
widtn and reduced thickness et along the edgec as cQHiDared wicli the 
ooAventlonal ruD^er at rip r 

0?he table 1 air belOW shows the results o£ a forming test on the 
rubber atrip 1 to be u«od tor the inner liner rubber part, which hac a 
15 high viacoelasticlty and in which » nign extenr. ot thickncsft reduction 
IS required, i-hc forming tew Lwao condve tad with Uio temper ar.ures CDiitroll»?d 
as set to vary among the screw shaft 12, the wain-part casing H , the heati 
13 and tha die 15. Then, the threshold apccd for etarting to cause the 
defects 5*1 along edgas is der.ermlnea to each fcrminq teat as to fnake a 
20 cvAiparison. 

The tabic 2 tt^ below ehows the results of a romino test on the 
niblDer scrip 1 to be used for the tread rubber part, wnlch Jias a relatively 
low Vlscoelascicity. xhc forming test wQfl conduCtGd with the cenDftracures 
eoncrollefl as set to vary among the scraw ahatt 12, th^ main-part casing 
25 11. the head 13 and the ale 15- Then, the threehold speed for starting 
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to caufia the ddfecce 9t »lond dd^Ge is dGtormined to each forming teSb 
to m^ke 9 coiapariBon. 

In bobh ot the bablea 1 and 2, each of the threshold speeds for 
Qtartin? to cause the defects arc given as an index or ratio assuming the 
5 thresnoia speed tor ramparacive FxaiuDie X as ton. m WKiicn all Lhe 
tenperatures are sec to be contfollad Aft a^uAl. Tha alphAbots A, B, C, 
u, Fi H ill the cablgc tQpto^gut t^nnpoToLturos in in dticr^i^uing ordor** 
to which each teniperature oontrolling Iq nuK^e. 



Table 1 





T«mp«ratur« control conditions 


( hrd6ho]d cpddd tor csucing 
deleot at along edgas 


Rogion 


Did 




Main-par 
tcasinq 


Scrow 
shafi 


m/mln (index) 


comparative 
Example 


C 


C 


C 


C 


100 


Examplo 1 


c 


C 


E 


F 


130 


gxamplR ? 


B 




E 


G 


150 


Example 3 


A 


B 


E 


G 


150 



Controlled tGrnperalure: highest A>B>C>D>E>F>G>H lowefil 

10 TablB 2 





Temperature nnrfml rrinriitinps 


Threshold speed for causing 
defect at along edges 




Ole 


Heacl 


Main-part 
casing 


Screw 


m/hnin (index) 


Comparative 
Example 




£ 


e 


E 


ion 


Example 1 


E 


E 


F 


Q 


130 


Example 2 


D 


D 


F 


H 


140 


Example 3 


c 


0 


F 


H 


14C 



Controlled temperature: higheal A>B»'C>D>E>'F>0>'H lowest 
The resulbe of the cabloB 1 and 2 IndloaLe Uhuu the Ui^-wWld speed 
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inor,»„dby 30 r,o 50% trom that of Cor^p^^tive BxanDle. ^ progr«siv«iy 
i«cre«i„s, the COntr^Uod t*^erAturee for the screw snaf 1 12 , tha main-pcrc 
c«ino:.J.andth<>wdl3. Th«i„, it ^sacmonsC«teaLhatth« invention-wise 
foiminff n^thoa ia effecUve to prevenc the occurr«„cD of the defects at 
S aiang edg,s, by «btinq centoeratureii for controlling in a manner w 
progreceivoly inorewefl in Order c£,- O,o eorcw shaft IZ. r.t» «*i„,part 
casing 11 and Uie Heart 13. 

Ic is aaflj doniillynoted that : no co„,idera)Dle Aittar^oo ^^ observed 
bcrween the case wh^re the controlled tenipcratura for the dia 15 ia higher 
10 mn mac of the head 13 the caSB „her. thoc« te»pcr«ure, «e eoual . 

The table 3 « below shows L„t r»euU, aa the thresliold speed, 
whflre t«fcB a„ made unOer varlou, configuration, of che die. Oti pren,Ue 
of that the teoiperacurea ar* «ot ae progressively increased in ordor of 

theacr,wl2. taie main-part caeinj 11 and Che haad^^. in viow of che results 
15 vt tables t and 2, 

in the .lable 3, a«inple i lepresente die= for fcmin, the inner 
.Tiner r^bb«r part, E«„„pie 2 represent dioe for £onni«a a lirst: layer 
<>f tho troad rrabber; Exairple 1 repr«ente diee for (oTming a Seconal lay^r 
of Che treed ruhher part ; and2*«„pie 4 represents dies lor terming sidewall 
30 rubberpart. ^OTOarariveKxaiiple 1 repreaents cn«dlo«. th««.vityof ^ich 
is COnncnirQfl a* ehov« in Fias. 17 to 1,. reference <*aractcrs W. «. 

R Qach repro^^c a dimension of the discharge port 17 ahc«n in Ktg. 3. 
Where th. width ia 5 to 50™,. and a thiokneae is 0.5 to S.Omm ac along 
its c«xto>-line and i, 0.03 CO 0.2n„ at along ed<». portion on b.ch .i<5.a. 
25 Mean»*ilc. numerical values of H/R, „/r and W axe each rcpxeaonted by an 
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influx or percentage racio f che correapondi^g dimension Of the die of 

In the uabie 3, tho .r«a of th« intenucfliate narrowin3-dp«n portion 
represents area of opening ,e ute narrowing- do™ portion 2S in th« c»vicy 
5 of tm dlo ,howA in Fios. 4-6, ana is «.pre««a a, an index .r percentage 
ratK. to the correaponding area in the di« ahown in FIGS. 17-19, oF tho 
Coirparative i. xn 8a.» ««„„<,r, the chx„hoW ,v^a ror causing 

th« dercct ,t along enoQs ar« e»prc33^ „ an inc.e:c or parc:en,„,c 

ratio to Che COrresDonding cp^od obtained for the aio of tho Comparative 

10 



Table 3 





Exampte 
1 


Ex5irnpia 
2 


Example 
3 


Exampte 
4 


Comparative 
Example 


H/R 


100 


120 


60 


20 


100 


W/R 


3S0 


115 


100 


60 


100 


W 


250 


125 


100 


100 


100 


Area of th© intormedialc 
narrowing-dowrt portran 


36 


36 


32 


39 


100 


Threshold 8p©«d for causing 


200 


760 


550 


70O 


too 

1 



The ^«,uic5 sno«ni„ tho tabl»3 indicate the foUOwlne faot regaxdin^ 
th* mbbor strip to ^ n«d fo. ch. inner Uner rubnor part having o high 
vi,co«laBCiclty. .rh« rubWr .tri« of .acn exa^pia hao th. n/K value 
15 as that or tha oompar,tiv, ex«npie to,; :m:oh grower W/R and N value, tHan 
thcso Of th. comparative ^^^xe . In othox wordo, while the rubber atrip 
Of each c^^i^ haa the laroe width *nd the reduced cJUcKness at alon, 
adgec, tha threshold speed 1. dr*„atically increases iX^ a factor of 3 
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or more) from r.nat or me con5>«rative cxa^ic by disposing cne intonnediato 
narrow-Oown porrion in bhe cavity of the aie$. 

AC lilBo fvr the rubber strips CO be usefl for th^ othui- rubber parte, 
tbA thro^hold .npccd i3 drairacicaxiy iiicrao«ed ac» ccniparcd wit.h that or 
5 cho comporatlvc example 

Accordingly, tne .xtrudiag epe«da «or the niHbiir scrips to b« veod 
for th« InfldvlOUill rubber p,rta b« increaSGfl from that fpr the 

co^venl:lona^ i^r strip without the fear of causing defies at oiong 
. eaaes. Purthermor*. the wider r^^bber sr.rip ot slight thiclm«„ £onnei3 
10 Without feas- of eauaino defects at aloo^ adgos. 

Deaesipcion will t)e Mcte on a nwthod of manufacturing a cire TisAng 
the rul,bcr atrip 1 ronned in tha aforeit^ntioncd manner. 

PIO. 10 IS a Bchwatie diag^roan explanatory Of a method usoa in the 
tire mamitacturiflff procedure for building a tire rubber p.rt c«<,h aa the 
15 irnisr ilno,. rubber pa^t 2, ehc tread njbCer part 3. th» «ido w„ii rvbbcr 
part a. or the rir. atrip n.btcr pare 5. The tire rubber part i= builr by 
winaing-wi3« attaching on a rotary support body JO such as a tire-bullfllng 
dri»n, the rubber strip .1. extruded «rom the eforementionefl extruder 10. 

10 .i.nu*trateB a ceae where the extruder lo ie di.-pooed in 
2 0 f ace-CO-f acc relati on with the rotary supporL body 30 co that the rubber 
scrip .1. extruded fron the extruder 10. ae ribbon shapod with a predeberniineti 
section is directly ^und cn the rotary fiupport body 20 . The rotary supBort 
body 20 ie free to mate about an i^ie 30a. The rubber strip x iu woa.,d 
and ,ttaohed o» the rotary Support body 20 along a circumferential direction 
25 of tire while cne rotary support bec*y 20 i= rotar.efl in a 'K' direoti^n 
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in VlC. 10. 

FIG. 11 ia 0 view o£ e rofcojry Duppo^t bo^y 20 as viewed from upward. 
In Che £i(f\ir€i, Arirow A r«!f>re8ento the circvmf crentidl direction of tire 
iidicrcas Arrow B xecresentsj a widthwi^ci dixectiun qI Clie {axial direction) . 
5 Tne rui3i3er strip i. is spirally wound along che circumferenMai Cireccion 
of t.ii*9, IhxTiD? the winding of the rubber etrip 1, the rotdrv support body 
20 is rotated and besideBj the extruder 10 ie moved relative to the rotary 
»uppoT-t body cilong the widthvrise direction B of o tire. For this purpose, 
cither the extruder 10 or the rotary support body 20 is moved along the 
LO widchwise direction ot a tire. 

Tn tne exainpie snown In Fir,, ii, tnc nibiDer str.i,p i is wouna as 
moved from the left-hand slda to the right-hand side, in the figuro, the 

first windinv (the first full circle} 'is represented by Mi, bhe second 
winding is represented W "2. the cnlra wiDOing representee Dy M3 , , , . cne 
.15 -n-t'-r.ti winrtina represented cy "n-l' tne n-tn (final) winding 

represented by K^. It ic notad hora that th<^ firct winding and cho 

n-th winding Mj^ ure wound in bhe some winding direction which is orthogonal 
to thfi widthwiQO direction of tire, or parallel to the circumferential 
direction o£ a tire. Ae being wound in the apiral form/ the other windings 

20 are made in a dire c t ion inclined at on ongl en to the circumferential direction 
of tire. If the first winding and the n-th winding were also made to be 
Inclined ac tbe angle a. a step oE cutting off ynwnb^d frill wo^uld be 
required. Ttiestepof cutting ozf me unwanted trlll is obviated by directing 
the fireb and n-th windings in the came diraccion a£ the circumf arential 

25 dir«cbion of tire. 

23 
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f 4.top extruder 10 and the rotary support body 20. 
In FIG. 11. a winding ct^rt oosicic»n is ropro 

start position Pp t»e Winaino oi f 

. >, ™ct to the ^irc^f^rentlaX direction o£ tire. This tecps 
10 LO Sinm, with rwcpect to tne circumi.* 

a tire t^ be v«>U toiancotf in weight, di»ttiftuclon. 

.XOS. 12,«aia..a.s ,ot c^l.inin. to OVerl«. the n>l*er .crlP 
t i. Che wl^c^wisc direct.on tire. I. i= P-f-ra.. co««Vc »id.-b...ia. 

,3 1 /a U«s or tne wia.h W.. the ^.v^tme^, cv«.xaOPed 
IS .ess .PP^renU The reMon for «.Xin. th, ov.nappin, hy x-aan 
o.tn.wldthwli. .„.ll.rav.rlappin,th«.thi.v.iue«ayc=u.«i<».->nr-=id. 
.e.rin, a.art ...».en portions the .u>*ar .trip. Extent o£ th- 
30 cv.r.,ppin, h= cc.t.on-. ^ .«u.cea ^ tne cent... un. t .0. Whi^h 
controlo the .peea af r.la.ivo .ov...nt ..tv^=n th. e.crv-er to -nd the 
xot^r. =uPP.- ^0 .ith rcapect to the wiathwi.c direction 0. Cir.. 

I. this .ay, .hapln. cC the rubber p^t is n^.e highly p.oci.eiy 
' ^ varyln, the *xte.t or overi«.in. hetwee- the .aloinin. part= or the 
.5 r^r scrip »d W varying .ne sectional ch,pe 0. .he r.bb.. e«ip. 
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ParacuUrly, by using the rubber strip l formed In Lhe aforftn.ention«d 
manner, even higher prcci3ic>n5 in snapiog KXLQ tire ifi achievable, ae to 
produev a tir^ of high quality. 

PIG. 13 is a diaoram snowing a preferred positioning of the winOlna 
5 stftirb positions in a case whore a p3wrality of rubber parts are built 
winding ana aCtachinQ the rubber etripe 1 . Referring r.o FIG . 13 , a winding 
start position for rho inner 1 incr rubber pan: 7 is schematically indicated 
ty Tl; that for the tread rubber part 3 schematically ir*dicatea by T2; 
that £or the side wall rubber pare 4 schomaticaUy indicated by T3; and 
10 chat for the rim strip rubber part 5 i:oh©matieally indicated by 1-4 . Tf 
thMo positions T.U T2. T3, are concentrated «t the same place, there 
ie a fear or impairing the balance performance ot a tire, IL is thor^foro 
preferred that a pha«e ehifu between each pair of tUG start po^i tionc with 
respect to the circumferential direction of tire (indicated by 0 in ^JG. 
15 U) iclO degrees or more. In the example shown in tho figure, the individual 
scare positions hav« an octual phiaae ahift 6 = 90°. 

The Croaa rut>ber part 3 ic conetitutcd by two kindis or rubber cUripc 
for ronnin^ cne firct layor end the eecood layer. Accordingly, it is 
preferrca thac a winding atart position to wind the rubber ct^ip tor the 
20 first layer (und«r layer) and a winding start p<^ition to ^nd the rubber 
ctr^p foi^ the second layer (upper layer? have a phaee ehift of 10 degrees 
or inore with regpeci: to zhQ cirewnferential direction of tire. 

The winding end position ie ehif ted from the winding start position 
by 0 to 5m, rriftrerore. if the wiriding etart pyslclons aro shittad by lO 
25 degrees or more, the winding end positions are also shifted by lO degrees 
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or more. 

In thic anaifmer. the inc3ivlc3ual rubber parts may be built by Vinding 
uho rubber sfet^ipc 1 whereby th© Lirts performances suctt as the weight balance 
are favorably lAiiiatsiiQedt 
5 The foregoing description of the buiJ<*ing mathod U^Icob the example 

wherein tne rubber strip 1 bcins extruded from the cictruder 10 ie fed onto 
tne rotary support iDOOy lO such as the building dram, as to be wound and 
auLach thereon to tJUlin tTie rut)Oer uarc. nowever, it is ai^jo possible to 
©xtrudQ the rubber fitrip on heforehanfl in a process step separate from 
10 <i atrip winding, and to crancport the rubber strip boa Strip wlnfllrti process 
«teD vAicrc the rubbesr atrip is continvoucly fed onto che rotary support 
body via a feodcr, as be wound and attach thereon to build the rubbftr 
part. 

4 JnduDbrio ; Appl Lo atoillty) 

15 Th^ invontion ie prefwr'ably applicaftTe LO lormino of Lire parts 

and buiiLdiia^ Lho tire tber^fafom, where the un vulcanized rubber s^irlp is 
extruded in the form of a ribbon is epirally wound on the rotary cupport 
boeiy such as the building drum, in the overlapped relation along tha 
cii*Cun£QrQntial nirectloa. 

20 [WBg P SSC mii'l'IOW OF TKC PIWW gM e] 

FIG I 1 1 A oohonig b i o flldo i/ a ^ohowiDg » n aai ttr^ fl ar oomprlGlng a- ^Qimlnq 
agparatu a u a cdby gmft t hodof f orroing rubbor c t r i p aooording fc o th o i nvention ' 

^G^a- h oc c tiftft ft l vi ew- c jt planot pgy of th e- abovo Q j t tyu d Qry 

riCi 3 ; ft trofH: v iew r ewrhly ^ lluol' ^^ing an e g cainplv oC a dioohw?^ 

25 porL or fll et 

26 
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vt a Ga n £igui.iufci p n qf g .Qa ^. aty or f h p nWrro di Q| 
5 ' FIO* C- A CQutlonjl. vinrr bakan qh tho 3 inc VT - Vl in Fig, (i 

c acp lanatoiny p/; tnci DDnfig» ration of the e nvil > uf thn gpovo t Uii, 

'" ■f^ ^ ror i t ri nn'^l . viuHi illui i UafciHg an Qx o mpi n n/ fl nn!,X uj i j l bUapu 
of tno ru tob nr o r rip bo ba f o mcd. 

^ Px r* 0. .i^ ^, .^-, .^ ^^^..^..^.^.^^ ^^^^^ iiiLiLliu i uiium plaiy jLQti^.,v.l- 

10 c h a y^n nf rift- nhi' ii ' i - mbh c r acrlf !) ; 

qft cci o nnl jjhLlPQ of tlan tifc . oi , r fl yubboy a t ra ^ 

in, A DBhan . at . ig ii njr^m V jjlal u iii u g m uLli od of Hiild i .i^ 



BMT parx bar windin g and fttfenGhinj rhp mtjoar atr i p fta ^brud od from 
15 mftrud aj j 

r^ TO n. A ij lau vl mi for osfpiai^ j ng h a v^ t;o v # ind bhe rubb er SLrlp, . 
~ ' ™ ' ft CQctJ.onfli view Eor QJ cplainiflQ hn if r i"i u y Lilau mUbt J i; 

— l^i J\ i ai n Tri i ff> i n ^ i nr Mil h m m nu J- miLU i ) u. ) U inning off 

20 g^^aa^ pm a r i onc f o -^ indi -r idual gubhor pariG ' 

" ^ < ia.a g aJfti ' ii Lj p lanar.ory or teti a wind i n e otart po aicioii Zwr 

^ fi r r r il m vn uj Ljjl^A t ui to ry nf b t . i l ^^Li u uL U i dj 

^ □xr.ruJlHir i r ., ihbar atrip eB iivenfcional tQQJinJl q uu, . 
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" FIG . 17! Anelevatju»al viciM f romrQarygrcTj QT LhQ p n f rhn mrtrud a y 

in go ^ tvcntioinal fe ee hniquG, 

I"IQ- JOr A - SQOtionar plan vla ft f nyplana ao ry of a oa v ity u£ bh a abo ' wk, 

dipf ana 

" g'lQ- 19'- ^ frtiofcioii al cido vie >r ca q aXanat gr y o f cho cavlr.y of. tno 
iReforonco CharactcrsJ 
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TIRR 
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RUBBER KATERIftO 


10 


1 






2 


T?ff^IiPR LIHEH HUDBte PART 






TRSAD AUBBRR PAHT 






SIDE WALI, RUBBER PART 




5 


RIM STRIP RUBBER PART 


15 


10 


WTRUUER 




11 


MftlW-PART rW?INC3 




12 


SCREW SHAPi' 




l"^ 


HCAD 




14 


CZAR PUMP 


20 


15 


t)tE 




15a 


CAVITV 




15b 


DITal-part Of tavity 




15c 


RF.AH-PART OF CAVITY 




16 


HOPPER 


25 


17 


DIfiCHARGE PORT 
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19 REAR OPSNINC OF THE mR 

20 ROTARY SUPPORT SODY 

25 INTERMEDIATE HARKOWING-DOWN PORTIOW 

5 30 CONTROL UNIT 
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- ■™«=-... 

rrobifljiib^ Tcmpcraturec at- a i 

« pare casing 11, a acrew sJ^ft la and □ 
n^afl roffion incluflefl with ^he rfi^i 1 1 . 

die 1.1 .r. coatr.ll,d to dif tercn. from ' 
o^ch odjcr in a manner that • th- r ««v. . 

" " - - - .« ... 

in forming o jrubtoer striv 1 . 
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